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Abstract 
Objectives: The aim of this study is to evaluate the artificial urinary sphincter (AUS) 
success rates and the impact in quality of life in the treatment of post-radical prostatectomy 
urinary incontinence (PRPI) and its determinants. 
Material and methods: Forty-two patients submitted to the placement of AUS AMS 
800™ for the treatment of PRPI, were included. Perioperative data including complications 
were obtained by phone and clinical registers. Number of pads per day before and after surgery 
was questioned and two questionnaires that assess the impact of urinary losses on quality of life 
[Incontinence Impact Questionnaire (IIQ-7) and International Consultation on Incontinence 
Questionnaire-Short Form (ICIQ-SF)] were applied. Success was defined as using one or less 
pads per day after surgery.  
Results: The patients included were submitted to the procedure at a mean age of 
68.76.1 years and mean follow-up period was 61.7 months. Twenty-six patients (61.9%) 
achieved success. The decrease in the number of pads per day (from 5.7 to 1.8), as well as the 
decrease in quality of life scores IIQ-7 (from 16.81 to 6.79) and ICIQ-SF (from 18.71 to 8.4) 
were statistically significant (p < 0.001). Previous sling placement, internal urethrotomy and 
radiotherapy did not influence outcomes. Age at time of surgery and pre-AUS pads were not 
determinants of AUS efficacy. Complications occurred in 13 patients (31.0%), requiring 
explanation of the device in seven. The complication-free group achieved a higher success rate 
(72.4% vs 38.5%; p = 0.036). 
Conclusions: AUS is an effective treatment for PRPI, associated with a major 
improvement in quality of life. It seems to be a good therapeutic option even in the case of 
history of radiotherapy, sling or internal urethrotomy, high severity of the incontinence and 
older patients. However, the incidence of complications associated with a higher failure is not 
negligible. 
 
Keywords: Prostatic Neoplasms; Prostatectomy; Urinary Incontinence, Stress; Urinary 
Sphincter, Artificial; Quality of Life. 
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Resumo 
Objetivos: O objetivo deste estudo é avaliar as taxas de sucesso do esfíncter artificial 
urinário (AUS) e o impacto desse tratamento da incontinência urinária após prostatectomia 
radical (PRPI) na qualidade de vida, e seus determinantes. 
Material e Métodos: Foram incluídos 42 pacientes submetidos à colocação do AUS 
AMS 800™ para o tratamento da PRPI. Os dados relativos ao período pré-operatório e pós-
operatório, incluindo complicações, foram obtidos por telefone e registos clínicos. Foi 
questionado o número de pensos absorventes por dia, antes e depois da cirurgia, e aplicados 
dois questionários que avaliam o impacto das perdas urinárias na qualidade de vida 
[Incontinence Impact Questionnaire (IIQ-7) e International Consultation on Incontinence 
Questionnaire-Short Form (ICIQ-SF)]. O sucesso foi definido com o uso de um ou menos 
pensos absorventes por dia, depois da cirurgia. 
Resultados: Os pacientes incluídos foram submetidos ao AUS a uma idade média de 
68.7±6.1 anos e tiveram um tempo médio de seguimento de 61.7 meses. Foi obtido sucesso em 
vinte e seis pacientes (61.9%). A diminuição do número de pensos absorventes por dia (de 5.7 
para 1.8) e dos scores IIQ-7 (de 16.81 para 6.79) e ICIQ-SF (de 18.71 para 8.4) foi 
estatisticamente significativa (p < 0.001). O uso prévio de sling, história de uretrotomia interna 
e radioterapia não influenciaram os resultados. A idade na altura da cirurgia e o número de 
pensos absorventes no período pré-operatório não foram determinantes da eficácia do AUS. 
Ocorreram complicações em 13 pacientes (31.0%), sendo necessária remoção do esfíncter em 
sete desses. Os pacientes livres de complicações obtiveram uma taxa de sucesso superior 
(72.4% vs 38.5%; p = 0.036) 
Conclusões: O AUS é um tratamento eficaz para a PRPI, associado a uma grande 
melhoria na qualidade de vida. Parece ser uma boa opção terapêutica mesmo na presença de 
história de sling prévio, uretrotomia interna e radioterapia, de maior gravidade da incontinência 
urinária e em pacientes de maior idade. No entanto, a incidência de complicações não é 
desprezível e está associada a um maior insucesso. 
 
Palavras Chave: Neoplasia Prostática; Prostatectomia; Incontinência Urinária de Esforço; 
Esfíncter Artificial Urinário; Qualidade de Vida. 
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Introduction  
Prostate cancer is the most common cancer among men 1. Radical prostatectomy (RP) 
is the most used treatment for localized disease2 but can have important complications such as 
persistent urinary incontinence with great impact in quality of life 3-5.  Post-RP incontinence 
(PRPI) is a multi-factorial complication with a prevalence that varies between 1% and 87%, 
depending on the definition, timing of evaluation, surgical approach and who carries out the 
assessment 6-8.  
PRPI can be caused by intrinsic sphincter deficiency (ISD), pre-existing bladder 
dysfunction or de novo dysfunction after radical prostatectomy. ISD, which is due to an injury 
to the sphincter during the apical dissection of the prostate and denervation of the neurovascular 
bundles during prostate dissection, is considered to be the most important and most common 
contributing factor to PRPI9. In fact, the majority of PRPI results from ISD;  however, detrusor 
overactivity, detrusor underactivity and poor bladder compliance occur commonly with ISD or 
in isolation and are relevant factors in PRPI 9.   
Therapeutic options to urinary incontinence after RP include both medical and surgical 
approaches. Medical treatments comprise lifestyle interventions, pelvic floor muscle training 
with or without biofeedback, scheduled voiding, incontinence products and antimuscarinics or 
alpha-adrenergic antagonists. Surgical approaches should be attempted after a 12-month period 
of unsuccessful medical treatment 10.  Bulking agents, fixed male synthetic sling, adjustable 
sling and compression devices such as artificial urinary sphincter (AUS) or noncircumferential 
compression device (ProACT™) are the surgical options.  The AUS is the gold-standard 
treatment for the moderate-to-severe incontinence 10-12. 
Among several AUS, the AMS 800™ is the most used. Actually, there is no adequate 
evidence to generalize the use of other options, including FlowSecure™ and Zephyr ZSI 375™ 
13-16. The AMS 800™ is a device consisting of 3 components: a circumferential cuff, a pressure-
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regulating balloon  and a control pump in the scrotum, connected by tubes 16,17. This device can 
be placed using several approaches, such as perineal and penoscrotal 18. AUS should not be 
used in patients without manual dexterity and satisfactory cognitive function for the handling 
of the device 17. According to the literature19, the AMS 800™ artificial urinary sphincter is 
associated with success rates between 4.3%20 to 87%21. This variability is due to the use of 
different definitions of cure or improvement 19,22. A recent study from the Mayo Clinic 
involving 1082 patients,  with a median follow-up 4.1 years, reported a reoperation rate of 31% 
and a success rate of 59% in the last follow-up evaluation of revision-free patients 23. Positive 
effects on quality of life are described with the use of AUS in urinary incontinence treatment24-
26. 
Recurrence of incontinence can occur due to changes in bladder function, urethral 
atrophy or mechanical malfunction. In some cases, it may be necessary to remove the device in 
case of infection and/or erosion of the components 10,11. The risk factors associated with AUS 
failure reported in the literature are patient (e.g., radiation therapy, prior surgery for SUI, 
additional procedure during SUI surgery, prior urethral surgery), surgeon (e.g., deficient 
training and experience) and device (e.g., erroneous cuff sizing, 3.5 cm cuff size) dependent18.  
The aim of this study is to evaluate the AUS success rates and the impact in quality of 
life in the treatment of post-radical prostatectomy urinary incontinence and its determinants.  
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Material and Methods 
Forty-nine consecutive patients submitted to primary AUS AMS 800™ implantation in 
São João Hospital between January 2007 and December 2017 for the treatment of urinary 
incontinence, after radical prostatectomy (open and laparoscopic), were selected through a 
computer database. According to clinical registries, all patients were submitted to 
uretrocystoscopy, urodynamic study and had a urine culture pre-operatively. Patients were 
given an antiseptic chlorhexidine shower prior to transfer to the operating room. In general, 
ceftriaxone was administered at induction of anaesthesia and continued for 48 hours. 
Seven patients were excluded: three were dead at time of interview and four could not 
be contacted. All remaining patients were contacted by phone to provide informed consent and 
to carry out a questionnaire which contained two parts: the first about the pre-AUS period; the 
second regarding the post-AUS period. In both parts, the number of pads per day was 
questioned and two quality of life Portuguese-validated questionnaires, Incontinence Impact 
Questionnaire (IIQ-7)27 and International Consultation on Incontinence Questionnaire-Short 
Form (ICIQ-SF)28, were applied. Their scores vary between 0 and 21, corresponding to the 
absence of impact and much impact, respectively, of urinary incontinence on quality of life. 
The number of pads and the value of the scores, before and after AUS, were compared. 
For the pre-AUS period, the number of pads per day was estimated as the mean value between 
the clinical records and the value reported by the patient during the phone call. For the post-
AUS period, the number of pads was self-reported at time of interview.  The success rate after 
surgery, defined by the use one or less pads per day, was calculated, along with the 
corresponding evolution in the quality of life scores. The partial improvement was defined as 
the use of two pads per day or a reduction of more than 50%. Ineffectiveness was defined as 
use of three or more pads per day and a reduction of 50% or less. The incidence of complications 
resulting from the device was also evaluated only by medical records. 
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Comparisons were made according to age, date of AUS implantation, incontinence 
severity pre-AUS implantation and previous treatments performed (radiotherapy, urethrotomy 
and/or sling procedures). Continuous variables were assessed for Gaussian distribution with 
Shapiro-Wilk test and compared using Student T test or Mann-Whitney test (Wilcoxon test was 
used for paired samples in same-individual difference in number of pads and IIC-7/ICIQ-SF 
scores). Correlation between age and the difference in the number of pads, IIQ-7 and ICIQ-SF 
scores was calculated by the Spearman correlation. For multiple groups comparison, One-Way 
ANOVA test or Kruskal-Wallis test were used when applicable. Multivariate analysis to detect 
independent predictors of success was performed including age, previous sling procedure and 
number of previous pad use in the model. Categorical variables were compared using chi-square 
or Fisher’s exact test. In all analysis, statistical significance was defined as p <0.05. The 
software used in these procedures was Statistical Package for the Social Sciences® (SPSS - 
version 25) and Microsoft Excel (Microsoft® Office 2016). 
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Results  
The forty-two patients included (table I) had a mean age of 73.97.4 years at the time 
of the interview and were submitted to the procedure at a mean age of 68.76.1 years. The mean 
follow-up period was 61.7 months. The urinary incontinence was due to isolated ISD in 40 
patients and of mixed character, ISD plus detrusor overactivity, in two patients.  There was a 
history of: isolated Sling placement (Invance® or ATOMS®) without success in seven patients; 
isolated internal urethrotomy for resolution of stricture of vesicourethral anastomosis in 16 
patients; previous history of urethrotomy and sling in six patients; adjuvant radiotherapy in 21 
patients. 
Twenty-six patients (61.9%) achieved success and seven patients (16.7%) had partial 
improvement. Overall improvement (success or partial improvement) was achieved in 33 
patients (78.6%). Moreover, the scores relative to the quality of life questionnaires were 
positively correlated with the postoperative AUS functional outcome (p < 0.001) (table II).  
The decrease in the mean number of pads per day (from 5.7 to 1.8), as well as the 
decrease in quality of life scores IIQ-7 (from 16.8 to 6.8) and ICIQ-SF (from 18.7 to 8.4) after 
the surgery were statistically significant (p < 0.001). There was a significant correlation 
between these 3 parameters (p < 0.01) (table III). The efficacy of the procedure evaluated by 
the reduction in the number of pads and the improved quality of life was consistent in all sub-
groups analysed (tables IV and V). 
Previous sling placement, internal urethrotomy and radiotherapy did not influence the 
outcomes after AUS placement (table IV). Moreover, in the multivariate analysis, age at surgery 
(p = 0.206), previous sling placement (p = 0.723) and number of pads before surgery (p = 0.172) 
were not independent predictors of success.  
Age at time of surgery and number of pre-AUS pads were also not determinants of AUS 
efficacy; however, the use of more than five pads per day before the procedure was associated 
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the highest reduction of pads after AUS placement (4.8 pads; p = 0.01). Comparing those 
submitted to surgery in the first six years (2007-2012) with those in the last five years (2013-
2017), the results were similar with the exception for a lower complications rate in the latter 
(47.6% vs. 14.3%; p = 0.019; table V). 
Complications occurred in 13 patients (31.0%), seven requiring explantation of the 
device and revision in the other patients. The devices were removed due to infection and/or 
urethral erosion in six cases, and due to mechanical failure in one patient, who was submitted 
to reimplantation and subsequent revision after another complication. The complication-free 
group achieved a higher success rate when compared with these patients (72.4% vs. 38.5%; p 
= 0.036). 
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Discussion 
Urinary incontinence has a high impact on patients' quality of life, objectified by the 
high scores obtained for the questionnaires before surgery. Overall, 61.9% of the patients 
achieved cure, and 16.7% achieved a partial improvement with an overall reduction of about 
four in the number of pads per day. The statistically significant reduction in scores IIQ-7 and 
ICIQ-SF, supports the effectiveness of the AUS in the PRPI treatment19,22,23 and comes along 
with the literature29. The positive impact of AUS implantation in the quality of life has been 
reported and measured with several validated index scores24. 
 In this series, the efficacy of AUS implantation is according with the literature19,22. 
Moreover, when the definition of success is similar to the one here used, the efficacy seems to 
fall between 61% and 100%19. A retrospective study for the period 2007-2012 carried out at 
this urology service regarding the efficacy of AUS 30, reporting higher values of continence 
(67%) than those here stated (47.6% for the same period; 61% overall). This fact can be 
explained by the different inclusion criteria, methodology and the longer follow-up time of this 
study.  
The reduction in the number of pads and quality of life scores with surgery was similar 
within each group for different variables. This fact suggests that AUS continues to be a good 
option in different types of urinary incontinence severity, regardless of the patient age, and in 
patients with previous history of radiotherapy, sling and/or internal urethrotomy. Noteworthy, 
a recent report found a non-significant trend towards worse three-year outcomes for AUS in 
patients with prior sling31. Surgical approaches for urethral stricture correction were related 
with a higher risk of AUS failure32 but this study was not able to demonstrate that association.  
The role of previous radiotherapy in post-AUS outcomes remains controversial.  
Previously, radiotherapy was considered a risk factor for complications or failure, with 
recurrence or persistence of incontinence33. However, in a recent report, the use of cuffs larger 
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than 3.5 cm was shown to be protective against radiotherapy side-effects34. Moreover, recent 
evidence states that cuffs with 4.0cm are the most used29 which supports this paradigm shift. In 
this series, previous radiotherapy was not associated with worse outcomes which agrees with 
the use of cuffs larger than 3.5 cm in this department.  
 The rate of complications, consistent with the literature 22,35, remains an important 
restrictive factor a wider generalization of the procedure, along with the price of the equipment. 
The lower efficacy in patients with complications  was predictable, since 6 of the 13 
complications resulted in the explanation of the sphincter without posterior reimplantation.  
The significantly higher number of complications in patients submitted to the procedure 
between 2007 and 2012 can be explained by the longer follow-up of these patients, by a learning 
curve that reflects the best execution of the surgical technique over time36. 
 The absence of a predictor of success may be due to the small sample size used in this 
study. To circumvent this problem, a multicenter study using  data from various hospitals could 
help clear out the patients most likely to benefit from this surgery.  
This study has several limitations. Taking in account its retrospective nature, it is subject 
to memory bias regarding data collected in the period before surgery. Moreover, the number of 
cases was small limiting the statistical power, there were no control group and the excluded 
patients could create a selection bias. There were several surgeons involved in the process, 
specialists and residents, which increases the variability of the results, but possibly increase the 
external validity as this is the case in most Portuguese hospitals. Despite a long mean follow-
up period, the patients operated more recently present a small follow-up period which preclude 
the formulation of conclusions. 
To our best knowledge, this study is the largest Portuguese series reported to evaluate 
the AUS outcomes. The outcomes used included efficacy, complications and quality of life pre-
operatively and post-operatively using two quality of life Portuguese-validated questionnaires. 
 
 
 
 Artificial Urinary Sphincter: functionality and quality of life 
12 
 
The post-operative outcomes were all assessed in a standardized way by clinical researchers 
and not by the personal Urologist which increases the validity of the results. We believe it is a 
good reflection of the real-life results of this procedure.   
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Conclusions  
AUS is an effective treatment for PRPI, greatly improving the quality of life of these 
patients. Success rates and complications coincide with those in the literature. Efficacy of AUS 
is independent of history of radiotherapy, sling or internal urethrotomy, severity of the 
incontinence and of age of the patient. However, the incidence of complications associated with 
a higher failure is not negligible. 
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Table I. Population description 
 Mean [± SD] Range 
Age (y) 73.9 [± 7.4] 61.2-91.6 
Age at Surgery (y) 68.7 [± 6.1] 56.2-80.7 
Follow-up (mo) 61.7 [± 36.7] 5.9-131.5 
SD = standard deviation; y = years; mo = months. 
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Table II. Postoperative outcomes 
Post-AUS outcomes n (%) 
Complications 
(n/%) 
IIQ-7 score 
(mean) 
ICIQ-SF score 
(mean) 
Total continence (0-1 ppd) 26 (61.9%) 5 (11.9%) 4.1 6.0 
Partial improvement (2 
ppd or reduction > 50%) 
7 (16.7%) 2 (4.8%) 5.4 7.3 
Ineffectiveness (≥ 3 ppd 
and reduction ≤ 50%)  
9 (21.4%) 6 (14.3%) 15.6 16.1 
Total / p-value 42 (100.0%) 13 (31.0%) p <0.001 p <0.001 
Post = postoperative period; AUS = artificial urinary sphincter; IIQ-7 = Incontinence Impact Questionnaire; ICIQ-
SF = International Consultation on Incontinence Questionnaire - Short Form; ppd = pads per day. 
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Table III. Evaluation before and after surgery 
 Pre-AUS 
(mean) 
Post-AUS 
(mean) 
Difference  
(CI 95%) 
p-value 
Pads per day 5.7 1.8 3.9 [3.1;4.6] <0.001 
IIQ-7 score 16.8 6.8 10.0 [8.4;11.7] <0.001 
ICIQ-SF score 18.7 8.4 10.3 [8.7;11.9] <0.001 
Pre = preoperative period; Post = postoperative period; AUS = artificial urinary sphincter; IIQ-7 = 
Incontinence Impact Questionnaire; ICIQ-SF = International Consultation on Incontinence 
Questionnaire - Short Form. 
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